A girl of 14 with the long QT syndrome (LQTS) and torsades de pointes is reported. Isoprenaline or adrenaline infusions induced torsades de pointes and inversion of the TU wave. Changes in the TU wave during isoprenaline infusion were used to select effective drugs to treat this patient. A /1 blocker and calcium channel blocker were selected and the patient had no episodes of syncope for two years. This electrocardiographically guided method may be useful for selecting effective drugs in patients with the LQTS. (Br HeartJ 1995;74:67-70) 
The idiopathic long QT syndrome (LQTS) is characterised by a prolonged QT interval in the surface electrocardiogram, syncopal episodes, and sudden death caused by ventricular tachyarrhythmia.1-3 We describe a patient with LQTS and torsades de pointes. Infusion of isoprenaline or adrenaline induced TU changes and torsades de pointes. We used TU wave changes during isoprenaline infusion to select an effective drug for this patient. Case report A 14 year old girl was admitted to the National Cardiovascular Centre because she has had syncopal episodes. She fainted at the age of 13 while being questioned by a teacher at school. She had a second syncopal episode at the same age at school while being scolded by her teacher. She had no neurological abnormality, including deafness. She had never received medical treatment. She had no family history of QT prolongation, syncope, or sudden death. Physical examination, including neurological examination, on admission showed no abnormal findings. The chest x ray, cross sectional echocardiogram, and serum electrolyte concentrations were normal. The electrocardiogram was obtained on a 6 channel Fukuda Denshi FD-63 at a paper speed of 25 mm/s with a calibration of 10 mm/mV. The QT interval was measured by hand in lead II at rest and during the interventions. The QT interval was corrected for heart rate using Bazzett's formula. The end of the T wave was defined as the return to the baseline. When the first component of the T wave and the second component of the T wave (U wave) fused, making it impossible to distinguish two types of waves, the QT interval was measured to the time of final return to the baseline. The QT interval of the resting ECG was 450 ms at a heart rate of 64 beats/min (QTc = 460 ms). Figure 4 Effects ofpropranolol and verapamil on preventing the changes in TUproduced by isoprenaline. Without such medication QTc was prolonged and U wave amplitude was much increased during isoprenaline infusion. An additional bolus injection of isoprenaline resulted in the inversion of TU waves and premature ventricular contractions. Propranolol prevented the TU alternans waves and suppressed the increase in U wave amplitude during drip infusion of isoprenaline. After bolus injection of isoprenaline premature ventricular contractions were prevented but prominent U waves were observed. Propranolol with verapamil suppressed the TU changes and ventricular extrasystoles more effectively than propranolol alone.
EFFECTS OF PROPRANOLOL AND VERAPAMIL ON TU WAVES
We examined the effects of propranolol and verapamil on the changes in TU induced by isoprenaline (fig 4) . Infusion of isoprenaline (0 02 ug/kg/min) induced an increase in U wave amplitude. An additional bolus injection of isoprenaline resulted in the inversion of the TU wave and PVCs. Propranolol (2 mg/kg per day) was given by mouth for 5 days. Two hours after a dose of propranolol the inversion of the TU waves was prevented and the augmentation of the U wave amplitude suppressed during the drip infusion of isoprenaline. Administration of propranolol prevented PVCs but not prominent U waves after a bolus injection of isoprenaline. Next, in addition to propranolol (daily dose of 2 mg/kg), we studied the effect of verapamil (5 5 mg/kg per day). After 5 days of combined treatment the effects of the drugs were tested. The prominent U waves and PVCs after the bolus injection of isoprenaline were significantly reduced.
The effects of propranolol and verapamil on the TU changes induced by treadmill testing were also investigated. Without medication the heart rate was increased from 70 beats per minute to 143 beats per minute with exercise. QTc was increased from 460 ms to 550 ms. After propranolol was given by mouth the heart rate increased from 55 beats per minute to 137 beats per minute with exercise. QTc increased from 500 ms to 550 ms. When propranolol and verapamil were given by mouth the heart rate increased from 54 beats per minute to 128 beats per minute with exercise. QTc was prolonged from 460 ms to 610 ms. The duration of exercise did not change with administration of these drugs. It Discussion In this patient prominent U waves, inversion of the TU wave, PVCs, and non-sustained VT were reproducibly induced by administration of adrenaline or isoprenaline. Beta blockers are effective in 75%-80% of symptomatic patients with idiopathic long QT syndrome.P8 Previously, the effect of drugs has been estimated by their clinical effects. However, in this patient, it was difficult to estimate the drug effect before discharge. Therefore, we used the TU changes to select an effective drug. During drip infusion of isoprenaline, propranolol suppressed the TU changes, but propranolol and verapamil prevented the augmentation of the U wave more effectively. Figure 3 
